Relationship between tissue hypoxia and apoptosis: a preliminary observational study.
This observational study examined the relationship between tissue hypoxia (PO2 of 30mmHg and 15mmHg) and the development of dysoxia and apoptosis. 28 Sprague-Dawley rats were studied in three groups. Group 1 had no interventions (controls; n=6). Graded hypoxia was induced in Group 2 (n =13) and Group 3 (n =9) to achieve a subcutaneous PO2 of < 30mmHg (20 minutes) followed by < 15mmHg (20 minutes). In addition, Group 3 received reoxygenation to baseline after hypoxia. Ileal and cutaneous tissues were assessed for apoptosis (by histology, TUNEL and immunohistochemistry for caspase-3) and dysoxia (tissue lactate concentration and energy charge). An interstitial PO2 < 30mmHg led to statistically significant elevations in skin and gut lactate concentrations from baseline (mean +/-SD: skin, 0.2+/-0.07 to 0.6 +/-0.3mmol/ kg wet weight, P < 0.01; gut, 1 +/-0.7 to 6 +/-4mmol/kg wet weight, P<0.05). With hypoxia, there was an increase in apoptosis scores in the gut villi from baseline in the experimental arms (17% +/-21% to 53% +/-58%, P<0.05 in Group 2; 9% +/-5% to 27%+/-12%, P < 0.05 in Group 3). There was no significant increase in skin apoptosis. No significant correlation was noted between gut lactate concentrations and gut apoptosis (r= -0.28). In this pilot study, reductions in PO2 to <30mmHg were associated with significant dysoxic changes in the gut and skin. No clear tissue PO2 threshold for the initiation of apoptosis was identified. Further studies with refinements to the experimental model may allow more precise identification of PO2 thresholds that are critical for the development of apoptosis.